Both dispositional mindfulness and mindfulness-based interventions have been found to be associated with less psychological distress. The current study investigated three mechanisms by which mindfulness might exert its beneficial effects: emotion regulation, nonattachment, and reduced rumination. Correlational self-report data were collected from two independent, nonclinical samples of undergraduates. Structural equation modeling was then used to test the role of these three mechanisms in mediating the relationship between mindfulness and a psychological distress factor, consisting of measures for depressive and anxious symptomatology. The model was respecified based on the first sample and retested in the second sample. Results confirmed an inverse relationship between mindfulness and psychological distress. Furthermore, emotion regulation, nonattachment, and rumination significantly mediated this relationship.
T he term mindfulness refers to the ability to deliberately attend to one's experience in the present moment. This quality of present-centered attention is also characterized by an attitude of acceptance toward the present moment and a suspension of the normal human tendency to categorize experience as good or bad. Mindfulness is central to Buddhist models of well-being, but it can be practiced in a secular context and does not require the support of a religious or spiritual practice. Rather, it relies on the universal human capacity to pay attention (Brown & Ryan, 2003; Kabat-Zinn, 2003) . Mindfulness-based interventions have been found to be beneficial for many forms of psychological distress, including anxiety (Kabat-Zinn et al., 1992) , depression (Kabat-Zinn et al., 1992; Shapiro, Schwartz, & Bonner, 1998; Speca, Carlson, Goodey, & Angen, 2000) and depressive relapse (Teasdale et al., 2000) , anger (Speca et al., 2000) , binge eating (Telch, Agras, & Linehan, 2001) , substance use (Linehan et al., 1999) , and parasuicidal behavior (Linehan, Armstrong, Suarez, Allmon, & Heard, 1991) .
Studies that have examined the relationship between dispositional mindfulness and psychological adjustment also indicate that mindfulness is salubrious for mental health. Using the Mindful Attention Awareness Scale (MAAS), a measure of the absence of automated, mindless behavior, Brown and Ryan (2003) found that mindfulness was negatively correlated with anxiety, hostility, depression, self-consciousness, and impulsivity and positively correlated with measures of eudaimonic well-being, such as feelings of autonomy, competence, and positive relations with others, in both undergraduate and community samples (Brown & Ryan, 2003) . Using the MAAS and other measures for mindfulness, Baer, Smith, Hopkins, Krietemeyer, and Toney (2006) also found negative correlations between dispositional mindfulness and psychological distress and positive correlations between dispositional mindfulness and measures of positive adjustment.
Mechanism of Action
Despite the evidence that increasing mindfulness decreases psychological distress and the demonstrated relationship betweens dispositional mindfulness and psychological adjustment, the mechanism by which mindfulness has its effect on adjustment remains unclear. Discussion in the treatment outcome literature about how mindfulness might influence psychological adjustment often focuses on the beneficial impact of mindfulness on emotion regulation. Typical emotion regulation strategies include altering thoughts or behavior to address the source of distress or to better cope with it. Some treatment outcome researchers have suggested that mindfulness improves emotion regulation by helping one recognize that distressing thoughts are not always accurate representations of reality (Linehan, 1993; Teasdale, 1999; Teasdale, Segal, & Williams, 1995) . This is consistent with Buddhist texts, which argue that deliberately attending to one's experience facilitates insight into one's emotional life, which then enables one to liberate oneself from negative and destructive mental states (Ekman, Davidson, Ricard, & Wallace, 2005) . One of the only empirical studies to date on mindfulness' mechanisms of action supports its impact on emotion regulation. In an experimental study, participants who engaged in a mindful breathing exercise reported less negative affect and a greater willingness to view highly negative pictures than did participants in other experimental conditions (Arch & Craske, 2006) .
A second, related mechanism through which mindfulness is hypothesized to influence psychological adjustment is via a reduction in ruminative thought. Jain et al. (2007) found that although mindfulness meditation and somatic relaxation were both associated with decreased self-reported psychological distress, only mindfulness meditation reduced rumination. Furthermore, reductions in rumination mediated the impact of mindfulness meditation on psychological distress. This finding is consistent with the theoretical rationale for mindfulness-based cognitive therapy, a mindfulness-based intervention, which posits that mindfulness decreases risk for depression because it assists individuals in viewing their thoughts and feelings as impermanent mental events. This attitude toward mental events is then hypothesized to disrupt the connection between dysphoric affect and automatic, ruminative, depressogenic thought patterns (Teasdale et al., 1995) .
A third mechanism that may explain how mindfulness influences psychological distress is via its relationship with nonattachment (Brown, Ryan, & Creswell, in press ). Attachments are objects or outcomes that people believe they must have to be happy (McIntosh, 1997) . These include fleeting positive experiences and avoidance of negative emotions (Dalai Lama & Cutler, 1998; Hanh, 1998) . The acceptance of present-moment experience associated with mindfulness may diminish this quality of resisting experience and imposing external situational requirements on one's happiness (Brown et al., in press ). Research indicates that individuals who report greater nonattachment are happier than those who report less nonattachment (McIntosh & Martin, 1992) . Furthermore, rumination has been found to mediate this relationship, such that when attachments are unfulfilled, people are more likely to ruminate, which then influences happiness (McIntosh & Martin, 1992) . For these reasons, nonattachment was hypothesized to be a third mechanism in explaining the impact of mindfulness on psychological adjustment.
The Current Study
In summary, research supports an inverse relationship between mindfulness and psychological distress, but the mechanisms by which mindfulness might influence psychological distress remain unclear. This study tested a theoretical model of the relationship between mindfulness and psychological distress (Figure 1 ). Mindfulness was hypothesized to be directly associated with emotion regulation and nonattachment, such that greater mindfulness would be associated with an increased ability to regulate negative affect and a diminished sense that one's happiness is a function of specific external events and circumstances. This diminished need to link one's happiness to external circumstances was then expected to be associated with less rumination. Both the ability to regulate negative emotion and rumination were expected to directly influence psychological distress. One last direct effect was hypothesized to exist between emotion regulation and nonattachment, indicating that those who are better equipped to manage their negative affect would also feel a diminished need to link their happiness to specific external circumstances. The dotted path in Figure 1 between mindfulness and psychological distress was hypothesized to be mediated by other variables in the model. Thus, this path was not expected to be significant.
The hypothesized model was tested using structural equation modeling (SEM). The original model was respecified to include two additional direct effects, as described below. For this reason, a second, independent sample was collected to test the respecified model.
Method Samples
The two samples consisted of introductory psychology students (Sample 1, n = 204; Sample 2, n = 258). Seven participants from Sample 1 and nine students from Sample 2 omitted large sections of the questionnaire packet and were eliminated from all analyses. Therefore, Samples 1 and 2 consisted of 197 (64.5% female) and 249 participants (66% female), respectively. The mean age was 18.9 years in Sample 1 (standard deviation [SD] = 0.94) and 18.75 years in Sample 2 (SD = 1.2).
Measures
Mindfulness. The MAAS (Brown & Ryan, 2003 ) is a 15-item self-report measure of attention to and awareness of the present moment. MAAS items are all reverse-scored and include items such as "I tend to walk quickly to get where I'm going without paying attention to what I experience along the way." Respondents answer on a 6-point Likert-type scale from 1 (almost always) to 6 (almost never). In this study, Cronbach's alpha measure for internal consistency of the MAAS was .87 in Sample 1 and .87 in Sample 2.
Emotion regulation. The Repair subscale from the Trait Meta-Mood Scale (Salovey, Mayer, Goldman, Turvey, & Palfai, 1995) measures the ability to regulate negative affect. It includes six, Likert-rated items such as "No matter how badly I feel, I try to think about pleasant things." Internal consistency: α 1 = .79; α 2 = .81. (McIntosh & Martin, 1992) consists of 22 dichotomous questions used to obtain participants' judgments about the way specific outcomes influence their happiness. For example, one item states, "One day you realize that you have all the things you want-the job you want, the spouse you want, the free time you want." The response options for this item are "(a) This will not directly influence how happy I am, because happiness is something I determine, regardless of what happens to me," and "(b) If I have all the things I want, then I will be very happy." In this example, Response A represents a nonattached orientation. Internal consistency: α 1 = .73; α 2 = .80.
Nonattachment. The Linking Inventory
Rumination. The Rumination subscale on the Rumination-Reflection Questionnaire (RRQ; Trapnell & Campbell, 1999) measures the tendency to dwell on, rehash, or reevaluate events and experiences. It consists of 12 items, which include statements such as "Long after an argument or disagreement is over, my thoughts keep going back to what happened." Participants respond along a five-point Likert-type scale, with response options ranging from strongly disagree to strongly agree. Internal consistency: α 1 = .92; α 2 = .89.
Psychological distress. The Brief Symptom Inventory (BSI; Derogatis, 1983 ) is a 53-item Likert-type scale that provides multiple indices of psychological distress: The depression and anxiety subscales were used in this study. Internal consistency for depression: α 1 = .89; α 2 = .86. Internal consistency for anxiety: α 1 = .79; α 2 = .78.
Procedure
Data were collected using paper-and-pencil questionnaires in groups ranging from 20 to 50 participants.
Results
To reduce the effects of positive skew, the BSI Depression and Anxiety scores for both samples were transformed. Several transformations were tested for their impact on skew, including natural log; however, the square root transformation most effectively reduced skew in these variables. The square root transformation produced BSI Depression distributions with a skew of .12 in Sample 1 and a skew of .03 in Sample 2. The square root transformation produced BSI Anxiety distributions with skews of .06 and .02 in Samples 1 and 2, respectively. After transforming these two variables, the data were examined for potential outliers. Although several possible outliers were identified in each sample, exclusion of these participants did not appreciably alter the model fit. For this reason, none of the participants were excluded as outliers in either sample. Table 1 presents the bivariate correlations and descriptive statistics, in both samples, for the seven indicator variables. All correlations were statistically significant (p < .01) and in the expected direction.
Testing the Model
SEM was used to analyze the fit between the proposed, theoretical model (Figure 1 ) and the sample data. This data analytic technique allows one to test both direct effects, in which one variable influences another, and indirect effects, in which one variable influences a mediating second variable, which then influences a third variable. For this reason, SEM is ideally suited for hypotheses that involve one or more mediators. SEM also permits the researcher to estimate measurement error and incorporate this information into effect estimates. Failure to account for measurement error and unreliability in a variable can underestimate the variable's influence on other variables in the model. In an SEM framework, measurement error is estimated by creating latent variables that represent the relationship between multiple measures for a construct.
Estimating measurement error, however, generally requires the presence of multiple indictors for each latent variable. Four of the factors in the model (i.e., mindfulness, emotion regulation, nonattachment, and rumination) were each measured with only one questionnaire/ factor. Therefore, these factors did not have a sufficient number of indicators to produce measurement error estimates. The measures for mindfulness and rumination had internal reliabilities greater than .80 (unlike the measures for nonattachment and emotion regulation) and a sufficient number of items to split the scales (unlike the measure for emotion regulation). Thus, the measures for mindfulness (i.e., the MAAS) and rumination (i.e., the RRQ Rumination) were each divided into item parcels, such that the first half of each scale was treated as one indicator for the factor while the second half of the scale was treated as a second indicator for the factor. This is depicted in Figure 1 , in which the mindfulness and rumination factors each have two indicators. Creating item parcels allowed computation of measurement error for the mindfulness and rumination factors and inserted additional degrees of freedom into the model, thereby creating a more rigorous test of the model while preserving degrees of freedom appropriate to the sample size. For the other two factors measured with one variable, emotion regulation and nonattachment, calculations based on Cronbach's alpha measure for internal reliability were entered into the model to approximate measurement error for the factor.
The fit between the original model ( Figure 1 ) and Sample 1 data was examined using LISREL 8.51 (Jöreskog & Sörbom, 2001 ). The original model proved to be a poor fit to the data. It produced a root mean square error of approximation (RMSEA) of .12 (90% confidence interval [CI] = 0.083-0.15; standardized root mean square residual (RMR) = .080; χ 2 = 54.11; degree of freedom [df] = 15; p < .0001). RMSEA values lesser than .08 are typically considered to indicate an acceptable fit between the model and the data, whereas values lesser than .05 indicate a good fit. An examination of the measurement model, consisting of the two MAAS item parcels, the two RRQ Rumination item parcels, and the Psychological distress factor, revealed that the factor structure was an acceptable fit for the data (RMSEA = 0.057;, standardized RMR = .02; χ 2 = 9.87; df = 6; p = .13). Thus, the problems with the original model appeared to involve the structural relationships among the factors. On further consideration, we hypothesized that being mindful may be directly and negatively related to rumination because of the intrinsic impossibility of simultaneously ruminating and being mindful. Furthermore, individuals who are better at emotion regulation might be expected to engage in less rumination. For these reasons, the model was respecified to include direct effects between mindfulness and rumination and between emotion regulation and rumination. The respecified model proved to be a good fit to the data. It produced an RMSEA of 0.047 (90% CI = 0.0-0.092; standardized RMR = .031; χ 2 = 18.73; df = 13; p = .13). Furthermore, a test of the change in model fit between the original and respecified models was significant at χ 2 = 35.38 (df = 2; p < .0005), indicating that inclusion of these two paths significantly improved the model fit.
Model Replication
Because the original model was respecified to better fit the data, it is possible that features unique to Sample 1 were responsible for its fit. To test the generalizability of the respecified model, we evaluated the fit in a second, independent sample. The respecified model proved to be an acceptable fit in Sample 2. It produced an RMSEA of 0.072 (90% CI = 0.037-0.11; standardized RMR = .032; χ 2 = 29.53; df = 13; p = .0055). As a final, maximally rigorous test of the equivalence of model fit for both samples, the respecified model was tested simultaneously in Samples 1 and 2 using a LISREL multigroup analysis (Jöreskog, 1971) . The factor loadings and path estimates were fixed to be invariant across the two samples to examine whether the constructs being measured were similar in both samples and whether the relationships among these constructs were similar. The multigroup analysis results in a single estimate for each freely estimated parameter. The resulting fit statistics indicate how well the single-parameter estimates fit both samples. Results from the multigroup analysis suggested a good fit between the model and both samples. The model produced an RMSEA of 0.051 (90% CI = 0.024-0.075; standardized RMR = .051; χ 2 = 60.27; df = 38; p = .012).
Direct, Indirect, and Total Effects
The results from the replication sample and the multigroup analysis provide additional support for the appropriateness of the respecified model for describing a possible pattern for the relationships among the constructs in the model. For this reason, the direct, indirect, and total effects from the respecified model, in both samples, are considered below.
Estimates for the correlations among the five latent variables, in both samples, are presented in Table 2 . All correlations were statistically significant at p < .001. Figure 2 depicts the path estimates for the respecified model. All parameter estimates were significant at less than the .02 level, with the exception of the direct effect from emotion regulation to rumination in the first sample (z = −2.00; p < .05) and the direct effect from mindfulness to psychological distress in the first sample (z = −1.07; not significant).
The greatest discrepancy between the parameter estimates in Sample 1 and the parameter estimates in Sample 2 occurred in the direct effect from mindfulness to psychological distress. In Sample 1, the impact of mindfulness on psychological distress was entirely mediated through other variables in the model, such that mindfulness was associated with psychological distress to the extent that it influenced other variables, which in turn influenced psychological distress. In Sample 2, these indirect effects remained; however, mindfulness also exerted a direct influence on psychological distress, independent of its influence on the mediating variables.
In both samples, 50% of the variance in psychological distress was explained by its associations with the other variables in the model (Sample 1 = 50%; Sample 2 = 52%). Rumination mediated the largest percentage of mindfulness' indirect impact on psychological distress in both samples (Sample 1 = 47% of the indirect effect of mindfulness on 
Figure 2 Parameter Estimates For Samples 1 and 2
psychological distress; Sample 2 = 52%), indicating its importance as a mediator in the model. Emotion regulation was the second most important mediator (Sample 1 = 43%; Sample 2 = 40%), followed by nonattachment (Sample 1 = 10%; Sample 2 = 8%).
Discussion
Past research has found that mindfulness is associated with positive psychological adjustment (Brown & Ryan, 2003) and that interventions designed to increase mindfulness improve psychological adjustment (see, e.g., Davidson et al., 2003; Kabat-Zinn et al., 1992; Teasdale et al., 2000) . The current study was undertaken to address an important void in the growing research literature on mindfulness; it examined potential mechanisms through which mindfulness might exert its beneficial effects on psychological distress, specifically depressive and anxious symptomatology. Three possible mediators in the relationship between mindfulness and psychological distress were considered: emotion regulation, or the ability to regulate negative affect; nonattachment, or the extent to which individuals view their happiness as independent from specific external circumstances; and rumination, or a tendency to engage in negative, repetitive, frequently self-focused thought about the past or the future.
Results supported the importance of all three hypothesized mediators in the relationship between dispositional mindfulness and psychological distress. The first mediator in the model was emotion regulation. As hypothesized, increased mindfulness was associated with an increased ability to manage negative emotion. It should be noted that the emotion regulation measure employed in this study specifically addresses cognitive strategies for responding to negative affect, such as thinking of pleasant things. One explanation for the relationship between mindfulness and cognitively oriented emotion regulation strategies is that greater attentiveness to one's experience provides one with additional information about one's emotional life, such as increased awareness of thoughts and feelings, that can serve to both alert the individual that emotional regulation strategies are necessary and provide feedback about the effectiveness of various cognitive emotion regulation strategies. This explanation is consistent with speculation that increased self-observation may promote better use of coping skills (see, e.g., Kabat-Zinn, 1982; Kristeller & Hallett, 1999; Linehan, 1993; Teasdale et al., 1995) . A second possibility is that mindfully attending to negative emotions results in exposure and desensitization to them, which may decrease their intensity (Kabat-Zinn et al., 1992; Linehan, 1993; Lynch & Bronner, 2006) . This may make negative emotions more responsive to cognitive emotion regulation strategies. Lastly, we thank one of our reviewers for pointing out that a third possibility is that mindfulness results in decentering, or a more detached and less reactive stance toward emotions. This could facilitate emotion regulation in much the same way as might exposure and desensitization.
Increased mindfulness was also directly associated with nonattachment and with decreased rumination. The direct association between mindfulness and nonattachment indicates that those who are more engaged with their experience in the moment have a reduced tendency to place requirements on that experience, which must be met for their happiness. One explanation for this finding is that mindful attention requires a suspension of the tendency to categorize experience as positive or negative. Suspension of this tendency may be inherently incompatible with then evaluating one's experience against external criteria for it. A second is that direct engagement with one's present experience may be intrinsically satisfying, reducing the tendency to believe that additional conditions must be met for one to feel happy.
The additional finding of a direct association between mindfulness and rumination is consistent with research indicating that mindfulness-based cognitive therapy can be a powerful prophylactic for the recurrence of depression (Teasdale et al., 2000) and furthermore suggests that mindfulness may operate, as hypothesized, by disrupting ruminative, depressogenic thought (Teasdale, 1999) . Of particular importance, results from this study further suggest that mindfulness may influence anxious, as well as depressive, symptomatology through this mechanism.
This study also examined the interrelationships among the mediators between mindfulness and psychological distress. The three mediators in the model were all directly associated with each other. First, increased emotion regulation was associated with increased nonattachment. One explanation for this relationship is that it is more feasible to relinquish requirements for happiness when one feels competent to manage one's internal life, because the connection between happiness and specific external conditions is attenuated. Second, emotion regulation directly influenced rumination, suggesting that those who can better manage their negative affect are also better able to refrain from engaging in repetitive, negative, and often self-focused thought. As hypothesized, nonattachment and rumination were also directly associated with each other, such that nonattachment was associated with less rumination. This finding replicates earlier research on these constructs (McIntosh & Martin, 1992; McIntosh, Harlow, & Martin, 1995) and is consistent with the hypothesis that unfulfilled attachments fuel ruminative thought (McIntosh & Martin, 1992) . Last, the pattern of relationships among the mediators and psychological distress indicate that the three mediators influence psychological distress via different pathways. In particular, skill at emotion regulation and level of rumination directly affect depressive and anxious symptomatology, whereas nonattachment is associated with psychological distress because it leads to less rumination, which in turn decreases psychological distress.
Despite the observed mediation between mindfulness and psychological distress, the results are ambiguous as to whether the mediators fully or partially mediate this association. The absence of a significant direct effect from mindfulness to psychological adjustment in the first sample, and its presence in the second, is the most notable difference between the two samples. A direct effect between mindfulness and psychological distress may signify that mindfulness by itself protects against distress. It could also reflect the need to include additional mediators that are not represented in the current model. In contrast, full mediation suggests that the model is complete, leaving little unexplained shared variance between mindfulness and psychological distress. Given the absence of a theoretical rationale for the difference in the significance of the pathway between mindfulness and psychological distress in the two samples, and the demographic similarities between the two samples, the difference in the significance of this pathway may reflect the presence of sample-specific variance. It is therefore unclear whether mindfulness exerts its hypothesized influence on psychological distress exclusively by affecting more proximal variables, which then affect psychological distress, or whether some portion of mindfulness' beneficial impact on psychological distress is a result of mindfulness alone, independent of its impact on other mechanisms that beneficially influence psychological distress. This work has implications for the use of mindfulness in a clinical context. The model indicates that anxious and depressed individuals are more likely to be ruminating and struggling to manage their affect with constructive thoughts. Furthermore, their inability to manage negative affect may contribute to a tendency to view their happiness as contingent on external circumstances, which is also associated with increased rumination. Although interventions exist that attempt to manipulate these factors in the absence of mindfulness training, the present study suggests that interventions that attempt to manipulate these variables may be most effective when they begin by teaching mindfulness skills. Moreover, mindfulness skills alone may effect some change in these variables.
A primary limitation of this study is that the present model may be one of several possible models that fit the data equally well. The pattern of relationships among the variables is consistent with theoretical reasoning and with other empirical work (Arch & Craske, 2006; Jain et al., 2007) , but the data do not definitively prove that the relationships exist as they are presented in the model, despite the good fit between the model and the data. Similar findings from other studies, including those that use different methodologies, will provide additional support for the importance of the three mechanisms of action explored in this study.
This study suggests some promising areas of investigation for future research. First, recent research suggests that current mindfulness questionnaires encompass five distinct factors (Baer et al., 2006) . Of these five factors, the MAAS is most closely related to the Acting with Awareness factor (Baer et al., 2006) . Future research might investigate whether different aspects of mindfulness influence psychological distress via the same mechanisms as do Acting with Awareness. Second, the pattern of relationships in these data is consistent with what one would expect to see if causal relationships do, in fact, exist among the variables in the model. To demonstrate causality, however, future studies should explicitly manipulate mindfulness to observe the impact of increased mindfulness on the other variables studied here.
In summary, this study provides support for the inverse relationship between dispositional mindfulness and psychological distress and suggests that this relationship may be fully or partially due to the impact that mindfulness has on other variables, specifically, emotion regulation, nonattachment, and rumination. Furthermore, results from this study suggest that these relationships occur in naturally existing variability in a nonclinical population, in the absence of an intervention explicitly designed to influence any of these constructs. This further suggests that even without additional coaching, as occurs in clinical interventions, mindfulness works through the mechanisms featured in this study.
